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[bookmark: _Toc514349488]Introduction:
[image: ]The report that follows will detail the physical creation and implementation of the Bont Volunteer Tracking System. All of the tables and queries will be created using the SQL Server 2014 Management Studio using SQL and any forms and reports will be created using a linked Access Database.















I have been given the project at the Database design section of the system development life cycle, specifically the physical design because I have already been given an entity relationship diagram which is the process that happens during the logical design. The proposed ER diagram below is assumed to have been normalized before being handed to me.
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[bookmark: _Toc514349489][image: ]Proposed Entity Relationship Diagram:

















The ER diagram is mostly correct, there was however an error with the ActivityID in the Proposed Activity table. It is supposed to be a foreign key but appears as a primary key, this has been fixed in the actual relationships below.
[bookmark: _Toc514349490]Actual Entity Relationship Diagram:
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All of the tables have a unique primary key or reference an appropriate foreign key. There are no incorrect connections and each connection is a one-to-many.


[bookmark: _Toc514349491]Table Creation:
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The first step to creating a table in SQL is using the USE command to link it to a database on a server. Next you use the CREATE TABLE command and enter a suitable name, in this instance I have chosen Centre_Staff. For the staffID I chose to use the ‘char’ datatype, this is because I knew that the id would be only 3 characters exactly starting from ‘001’ onwards, the reason to use char over varchar is because it can read the field faster and also uses less bytes of data. The NOT NULL section of the field is used to show that the field cannot be left empty, this is integral for important fields such as the staffID and staffDOB. On the staffDOB field the datatype used is date; this is so that in the future I can create queries to test if people are old enough to participate in the activities. The staffAddress2 field uses the varchar type because it’s likely that there will be variations in the number of characters in the field, I have also used a DEFAULT constraint on this field to fill the field with ‘Swansea’ if it is left blank. Finally I have assigned a primary key to the table; this is the unique identifier for the table and can provide a connection for relationships between tables.
[image: ]
Upon creation of the Client table, I needed to create a relationship link between the Client table and the General_Practitioners table. This was achieved using the FOREIGN KEY command in SQL referencing the gpID field in the General_Practitioners table to the gpID field in the Cleint table. You can find the remainder of the table creation using these commands in Appendix A.
[bookmark: _Toc514349492]Altering a Table:
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When creating the Activity table for the first time, I missed out the minibusReg column, instead of deleting the table and starting again I used the ALTER TABLE command. I added the minibusReg column using ADD and set the datatype to char with the size of 7.
[image: ]
In the Client table creation above, I missed out the creation of a primary key which would cause many errors later on when trying to create relationships within this table. I used the ALTER TABLE command to add a primary key to the clientID field.
[bookmark: _Toc514349493]Adding records to a table:
[image: ]
When adding records into a table, you use the INSERT INTO command. You then set the VALUES to each column using a comma to separate them, if you miss a column like I did the first time I ran the query it cannot execute and you are alerted to make sure the number of values equals the number of columns in the table. It is important to note that testing these insert queries with one record causes much less hassle with errors because you only have to fix one record as opposed to hundreds.
[image: ]
Once solved, you can enter as many rows as you like separated by a column. Here is an example of me filling the Centre_Staff table with 15 records. You can find the remainder of inserting records in Appendix B.


[bookmark: _Toc514349494]Updating a table:
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Using the UPDATE command you can edit specific columns in a table using SET. In this example I changed some of the columns in the Centre_Staff table to more appropriate values. You can also use the WHERE condition to determine what rows you would like to affect, in this instance I have used the primary key to make sure that I’m only affecting 1 row.
[bookmark: _Toc514349495]Deleting a table:
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Using the DELETE command you can remove all records from a table without removing the table completely, if you use the WHERE clause you can remove specific rows of data you no longer need. For my example I removed an activity which was no longer needed.
[bookmark: _Toc514349496]Forms:
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After linking the database I created in SQL Server Management Studio to Microsoft Access, I created forms for each of the tables. Access is used to give a more usable interface to the end user, you can view the values for each column in each row and update them, in this example I change the transportcost for the activity at activityID ‘001’ from 80 to 70. It updates directly into the SQL database.
[image: ]
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You can also add buttons to forms such as a search option, an ability to add new rows and to move onto the next row. Below is an example of how creating a new row works using the button.
[image: ]
You can then see this new row immediately updated in the table.
[image: ]
The option to use SQL to add and search for data can be used also for the more advanced user by using the SELECT FROM command using a WHERE clause to restrict the data shown. The remaining forms can be found in Appendix C.
[bookmark: _Toc514349497]Switchboard:
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The switchboard is like a homepage for all of the forms that are created, you can access each form easily by clicking which one you’d like to go to. A switchboard only holds 8 forms so the final entry is to go to the next page.
[image: ]


[bookmark: _Toc514349498]Search queries and Reports:
[bookmark: _Toc514349499]Query 1 – Single Table
The search queries are what make the database useful and SQL is a powerful tool for navigating a database using the SELECT command with added clauses and constraints. For my first query I am finding some details about the Centre_Staff and ordering it by their date of birth.
[image: ]
This is accomplished using the ORDER BY command. Being able to sort the data in any way you please is a handy tool to have in this type of database. You can also select how you would like it ordered by adding ASC for ascending or DESC for descending, by default its set to ascending.


[bookmark: _Toc514349500]Query 2 – Multiple Tables
When using multiple tables you have to connect them using a join, one of those joins is an INNER JOIN and is used when you want to display specific data using a link between both tables. This link will be a primary to foreign key. In this query I use the Centre_Staff and Qualification tables to find what qualifications each volunteer has and what level the qualification is.
[image: ]
I have used the WHERE clause to limit the results to show only the qualifications for ‘Tony’ and ‘Thor’.
[bookmark: _Toc514349501]Query 3 – Aggregating data
There are some query commands in SQL which allow data to be aggregated such as count(), sum() and average(). In this query I used count() to find the number of activities that occurred in 2018 and sum() to add up all of the costs during this period resulting in a table which shows the total cost for activities in 2018.
[image: ]
[bookmark: _Toc514349502]Query 4 – Complex Queries
Using all of these techniques together creates a complex query, queries that are difficult to create in programs like access due to limited capabilities. This is what makes access a stronger tool for searching through databases.
[image: ]
The query I have created links 3 tables using INNER JOIN and sums the total cost of the activities each client has been on using the sum() command.  The GROUP BY command is a way to grouping data, in this instance the total cost of activities each person has done is grouped by their name as opposed to displaying more than once.
[bookmark: _Toc514349503]Reports in Access
Reports are visual tools in Microsoft Access to make the data you have retrieved look more appealing and easier to read. Queries in access are limited however so you have to resort to the SQL Server Management Studio for more complex commands. Here is an example report of Query 2.
[image: ]
[bookmark: _Toc514349504]Macros:
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Using the Macro option in Access, I designed an AutoExec for my switchboard to open directly as I open the database, this is so the user is presented with a location to easily find all of the required forms.

[bookmark: _Toc514349505]Conclusion:
In conclusion the database works exceptionally well and any errors found during the early SDLC have been fixed or commented on. When the database is opened in Access it is approachable and easy to use which will be desirable for the end user. Any user who feels they’re advanced enough to access the SQL directly will have the full range of complex queries available to them.
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